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(54) COMMUNICATION DEVICE AND METHOD 



(57) The present invention relates to a communica- 
tion apparatus and method for controlling a communi- 
cating device by sending predetermined command data 
without directly operating the communicating device. In 
step S6, a PDA sends command data described in XML 
format concerning the start of a Bluetooth function to a 
personal computer via a reader/writer. In steps S24 and 



S25, the reader/writer receives the command data sent 
from the PDA, and requests the personal computer to 
start the Bluetooth function. In steps S42 and S43, the 
personal computer starts the Bluetooth communication 
function based on the request from the reader/writer. 
The present invention is applicable to a wireless com- 
munication apparatus. 
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Description 

Technical Field 

[0001] The present invention relates to communica- 
tion apparatuses and methods. More particularly, the in- 
vention relates to a communication apparatus suitable 
for use in performing data communication by being wire- 
lessly connected to another electronic device, and also 
to a communication method. 

Background Art 

[0002] As techniques for wirelessly connecting a plu- 
rality of electronic devices, IEEE (Institute of Electrical 
and Electronics Engineers) 802.11b and Bluetooth™ 
are known. 

[0003] For example, in Bluetooth communication, a 
device detecting message for detecting peripheral de- 
vices is broadcasted from a device, which is referred to 
as a "master", for controlling communication. From a re- 
sponse message sent from a device (slave) that has re- 
ceived the device detecting message, the master is able 
to detect a device with which the master is able to com- 
municate and to also obtain Bluetooth information con- 
cerning that device. 

[0004] For detecting a device with which the master 
is able to communicate, not only the master device, but 
also a slave device that can communicate with the mas- 
ter device, has to start the Bluetooth communication 
functions. 

[0005] However, in order to start the Bluetooth func- 
tion of the slave device, the user must directly operate 
the slave device. Accordingly, for example, when the us- 
er who possesses device A and device B transfers data 
from device A to device B by Bluetooth communication, 
the user has to start the Bluetooth communication func- 
tions of device A and device B by directly operating the 
individual devices. The operation is thus cumbersome 
and complicated. 

Disclosure of Invention 

[0006] In view of the above background, it is an object 
of the present invention is to control devices in which 
wireless communication is not established by sending 
predetermined command data instead of directly oper- 
ating such devices. 

[0007] A first communication apparatus of the present 
invention includes: detection means for detecting the 
presence of an information recording medium in which 
information including at least identification information 
of a different communication apparatus is recorded; and 
sending means for sending predetermined command 
data to the information recording medium detected by 
the detection means via an electromagnetic wave. 
[0008] The predetermined command data may be 
command data for controlling a predetermined function 



of the different communication apparatus or command 
data for obtaining the state of the predetermined func- 
tion. 

[0009] The first communication apparatus may further 
5 include receiving means for receiving response data 
sent from the information recording medium in response 
to the predetermined command data. 
[0010] The response data may include information 
concerning the state of a predetermined function of the 
10 different communication apparatus. 

[001 1] The predetermined command data may be da- 
ta described in XML format. 

[001 2] The first communication apparatus may further 
include wireless communication means for performing 
is wireless communication with the different communica- 
tion apparatus according to a predetermined wireless 
communication standard, which is different from the 
electromagnetic wave. 

[0013] The information recording medium may be an 
20 iCcard. 

[0014] A first communication method of the present 
invention includes: a detection step of detecting the 
presence of an information recording medium in which 
information including at least identification information 
25 of a different communication apparatus is recorded; and 
a sending step of sending predetermined command da- 
ta to the information recording medium detected by 
processing of the detection step via an electromagnetic 
wave. 

30 [0015] A program recorded in a first recording medi- 
um of the present invention includes: a detection step 
of detecting the presence of an information recording 
medium in which information including at least identifi- 
cation information of the different communication appa- 

35 ratus is recorded; and a sending step of sending prede- 
termined command data to the information recording 
medium detected by processing of the detection step 
via an electromagnetic wave. 
[001 6] A first program of the present invention allows 

*o a computer to execute: a detection step of detecting the 
presence of an information recording medium in which 
information including at least identification information 
of a different communication apparatus is recorded; and 
a sending step of sending predetermined command da- 

4 5 ta to the information recording medium detected by 
processing of the detection step via an electromagnetic 
wave. 

[0017] According to the first communication appara- 
tus, method, and program of the present invention, the 

50 presence of an information recording medium including 
at least identification information of a different commu- 
nication apparatus is detected, and predetermined com- 
mand data is sent to the detected information recording 
medium by an electromagnetic wave. 

55 [0018] A second communication apparatus of the 
present invention includes: first obtaining means for ob- 
taining a storage medium in which information including 
at least identification information of a different commu- 
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nication apparatus is stored from the different commu- 
nication apparatus; reading means for reading the infor- 
mation stored in the storage medium obtained by the 
first obtaining means; writing means for writing prede- 
termined command data into the storage medium ob- 
tained by the first obtaining means; and moving means 
for moving the storage medium in which the predeter- 
mined command data is written by the writing means to 
the different communication apparatus. 
[0019] The predetermined command data may be 
command data for controlling a predetermined function 
of the different communication apparatus or command 
data for obtaining the state of the predetermined func- 
tion. 

[0020] The second communication apparatus may 
further include second obtaining means for obtaining the 
storage medium in which information concerning the 
state of a predetermined function of the different com- 
munication apparatus is stored. The reading means 
may read the information concerning the state of the 
predetermined function stored in the storage medium 
obtained by the second obtaining means. 
[0021] The predetermined command data may be da- 
ta described in XML format. 

[0022] The storage medium may be a memory card. 
[0023] A second communication method of the 
present invention includes: a reading step of obtaining 
a storage medium in which information including at least 
identification information of a different communication 
apparatus is stored from the different communication 
apparatus, and reading the information stored in the 
storage medium; a writing step of writing predetermined 
command data into the storage medium; and a moving 
step of moving the storage medium in which the prede- 
termined command data is written by processing of the 
writing step to the different communication apparatus. 
[0024] A program recorded in a second recording me- 
dium of the present invention includes: a reading step 
of obtaining a storage medium in which information in- 
cluding at least identification information of a different 
communication apparatus is stored from the different 
communication apparatus, and reading the information 
stored in the storage medium; a writing step of writing 
predetermined command data into the storage medium; 
and a moving step of moving the storage medium in 
which the predetermined command data is written by 
processing of the writing step to the different communi- 
cation apparatus. 

[0025] A second program of the present invention al- 
lows a computer to a predetermined wireless communi- 
cation standard to execute: a reading step of obtaining 
a storage medium in which information including at least 
identification information of a different communication 
apparatus is stored from the different communication 
apparatus, and reading the information stored in the 
storage medium; a writing step of writing predetermined 
command data into the storage medium; and a moving 
step of moving the storage medium in which the prede- 



termined command data is written by processing of the 
writing step to the different communication apparatus. 
[0026] According to the second communication appa- 
ratus, method, and program of the present invention, a 
5 storage medium in which information including at least 
identification information of a different communication 
apparatus is stored is obtained from the different com- 
munication apparatus, and the information stored in the 
storage medium is read. Predetermined command data 

10 is written into the storage medium, and the storage me- 
dium in which the predetermined command data is writ- 
ten is moved to the different communication apparatus. 
[0027] A third communication apparatus of the 
present invention includes: first wireless communication 

'5 means for performing first wireless communication with 
a different communication apparatus via radio wave; 
second wireless communication means for performing 
second wireless communication via an infrared with the 
different communication apparatus located in proximity 

20 the communication apparatus; obtaining means for ob- 
taining setting information of the different communica- 
tion apparatus from the different communication appa- 
ratus by the second wireless communication performed 
by the second wireless communication means; setting 

25 means for performing setting concerning network con- 
nection based on the setting information obtained by the 
obtaining means; and connection means for connecting 
to a network including the different communication ap- 
paratus by the first wireless communication performed 

30 by the first wireless communication means by using the 
setting information set by the setting means. 
[0028] The setting information may include identifica- 
tion information of the network and information concern- 
ing a predetermined private key used for encrypting con- 

35 tent to be used in the first wireless communication. 
[0029] The setting information may be data described 
in XML format. 

[0030] A third communication method of the present 
invention: a first wireless communication control step of 

*o controlling first wireless communication with a different 
communication apparatus via radio wave; a second 
wireless communication control step of controlling sec- 
ond wireless communication via an infrared with the dif- 
ferent communication apparatus located in proximity 

* 5 with the communication apparatus; an obtaining control 
step of controlling the obtaining of setting information of 
the different communication apparatus from the different 
communication apparatus by the second wireless com- 
munication controlled by processing of the second wire- 

>o less communication control step; a setting step of per- 
forming setting concerning network connection based 
on the setting information obtained by control process- 
ing of the obtaining control step; and a connection step 
of connecting to a network including the different com- 

;s munication apparatus by the first wireless communica- 
tion controlled by processing of the first wireless com- 
munication control step by using the setting information 
set by processing of the setting step. 
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[0031] A program of a third recording medium of the 
present invention includes: a first wireless communica- 
tion control step of controlling first wireless communica- 
tion with a different communication apparatus via radio 
wave; a second wireless communication control step of 
controlling second wireless communication via an infra- 
red with the different communication apparatus located 
in proximity with the communication apparatus; an ob- 
taining control step of controlling the obtaining of setting 
information of the different communication apparatus 
from the different communication apparatus by the sec- 
ond wireless communication controlled by processing 
of the second wireless communication control step; a 
setting step of performing setting concerning network 
connection based on the setting information obtained by 
control processing of the obtaining control step; and a 
connection step of connecting to a network including the 
different communication apparatus by the first wireless 
communication controlled by processing of the first wire- 
less communication control step by using the setting in- 
formation set by processing of the setting step. 
[0032] A third program of the present invention in- 
cludes: a first wireless communication control step of 
controlling first wireless communication with a different 
communication apparatus via radio wave; a second 
wireless communication control step of controlling sec- 
ond wireless communication via an infrared with the dif- 
ferent communication apparatus located in proximity 
with the communication apparatus; an obtaining control 
step of controlling the obtaining of setting information of 
the different communication apparatus from the different 
communication apparatus by the second wireless com- 
munication controlled by processing of the second wire- 
less communication control step; a setting step of per- 
forming setting concerning network connection based 
on the setting information obtained by control process- 
ing of the obtaining control step; and a connection step 
of connecting to a network including the different com- 
munication apparatus by the first wireless communica- 
tion controlled by processing of the first wireless com- 
munication control step by using the setting information 
set by processing of the setting step. 
[0033] According to the third communication appara- 
tus, method, and program of the present invention, first 
wireless communication is performed with a different 
communication apparatus via radio wave, and second 
wireless communication is performed via infrared with 
the different communication apparatus located in prox- 
imity with the communication apparatus. Setting infor- 
mation of the different communication apparatus is ob- 
tained from the different communication apparatus by 
the second wireless communication. Based on the set- 
ting information, setting concerning network connection 
is performed, and connection to a network including the 
different communication apparatus is established by the 
first wireless communication by using the setting infor- 
mation. 

[0034] A fourth communication apparatus of the 



present invention includes: first wireless communication 
means for performing first wireless communication with 
a different communication apparatus via radio wave; 
second wireless communication means for performing 
s second wireless communication via an infrared with the 
different communication apparatus located in proximity 
with the communication apparatus; supply means for 
supplying setting information to the different communi- 
cation apparatus by the second wireless communication 

10 performed by the second wireless communication 
means; setting instruction means for allowing the differ- 
ent communication apparatus to perform setting con- 
cerning network connection based on the setting infor- 
mation supplied by the supply means; and connection 

is means for connecting to a network including the differ- 
ent communication apparatus by the first wireless com- 
munication performed by the first wireless communica- 
tion means by using the setting information set by the 
setting instruction means. 

20 [0035] The setting information may include identifica- 
tion information of the network and information concern- 
ing a predetermined private key used for encrypting con- 
tent to be used in the first wireless communication. 
[0036] The setting information may be data described 

25 in XML format. 

[0037] A fourth communication method of the present 
invention includes: a first wireless communication con- 
trol step of controlling first wireless communication with 
a different communication apparatus via radio wave; a 

30 second wireless communication control step of control- 
ling second wireless communication via an infrared with 
the different communication apparatus located in prox- 
imity with the communication apparatus; a supply con- 
trol step of controlling the supply of setting information 

35 to the different communication apparatus by the second 
wireless communication controlled by processing of the 
second wireless communication control step; a setting 
instruction step of allowing the different communication 
apparatus to perform setting concerning network con- 

*o nection based on the setting information supplied by 
control processing of the supply control step; and a con- 
nection step of connecting to a network including the dif- 
ferent communication apparatus by the first wireless 
communication controlled by processing of the first wire- 

45 less communication control step by using the setting in- 
formation set by processing of the setting instruction 
step. 

[0038] A program of a fourth recording medium of the 
present invention includes: a first wireless communica- 
te tion control step of controlling first wireless communica- 
tion with a different communication apparatus via radio 
wave; a second wireless communication control step of 
controlling second wireless communication via an infra- 
red with the different communication apparatus located 
55 jn proximity with the communication apparatus; a supply 
control step of controlling the supply of setting informa- 
tion to the different communication apparatus by the 
second wireless communication controlled by process- 
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ing of the second wireless communication control step; 
a setting instruction step of allowing the different com- 
munication apparatus to perform setting concerning net- 
work connection based on the setting information sup- 
plied by control processing of the supply control step; 
and a connection step of connecting to a network includ- 
ing the different communication apparatus by the first 
wireless communication controlled by processing of the 
first wireless communication control step by using the 
setting information set by processing of the setting in- 
struction step. 

[0039] A fourth program of the present invention al- 
lows a computer to execute: a first wireless communi- 
cation control step of controlling first wireless communi- 
cation with a different communication apparatus via ra- 
dio wave; a second wireless communication control step 
of controlling second wireless communication via an in- 
frared with the different communication apparatus locat- 
ed in proximity with the communication apparatus; a 
supply control step of controlling the supply of setting 
information to the different communication apparatus by 
the second wireless communication controlled by 
processing of the second wireless communication con- 
trol step; a setting instruction step of allowing the differ- 
ent communication apparatus to perform setting con- 
cerning network connection based on the setting infor- 
mation supplied by control processing of the supply con- 
trol step; and a connection step of connecting to a net- 
work including the different communication apparatus 
by the first wireless communication controlled by 
processing of the first wireless communication control 
step by using the setting information set by processing 
of the setting instruction step. 

[0040] According to the fourth communication appa- 
ratus, method, and program of the present invention, 
first wireless communication is performed with a differ- 
ent communication apparatus via radio wave, and sec- 
ond wireless communication is performed via an infra- 
red with the different communication apparatus located 
in proximity with the communication apparatus. Setting 
information is supplied to the different communication 
apparatus by the second wireless communication. 
Based on this setting information, an instruction is given 
to perform setting concerning network connection, and 
connection to a network including the different appara- 
tus is established by the first wireless communication by 
using the setting information set by the instruction. 

Brief Description of the Drawings 

[0041] 

Fig. 1 illustrates the concept of wireless connection 
between a PDA and a personal computer according 
to an embodiment of the present invention. 
Fig. 2 is a block diagram illustrating an example of 
the configuration of the PDA shown in Fig. 1 . 
Fig. 3 is a block diagram illustrating an example of 



the configuration of the personal computer shown 
in Fig. 1. 

Fig. 4A illustrates an example of the structure of a 
data packet to be transmitted and received when 
5 Felica is used. 

Fig. 4B illustrates an example of the structure of a 
data packet to be transmitted and received when 
Felica is used. 

Fig. 5A illustrates an example of command data in 

10 XML format. 

Fig. 5B illustrates an example of response data in . 
response to command data in XML format. 
Fig. 6 is a flowchart illustrating processing when a 
PDA starts a Bluetooth communication function of 

15 a personal computer. 

Fig. 7 is a flowchart illustrating processing when a 
PDA controls a predetermined function of a person- 
al computer. 

Fig. 8A illustrates an example of set command data 
20 for controlling a predetermined function. 

Fig. 8B illustrates an example of response data in 
response to the set command data shown in Fig. 
8A. 

Fig. 9A illustrates another example of set command 
25 data for controlling a predetermined function. 

Fig. 9B illustrates an example of response data in 
response to the set command data shown in Fig. 
9A. 

Fig. 10 is a flowchart illustrating processing by a 
30 PDA for obtaining the state of a predetermined func- 
tion of the personal computer. 
Fig. 11 A illustrates an example of get command da- 
ta for obtaining the state of a predetermined func- 
tion. 

35 Fig. 11 B illustrates an example of response data in 
response to the get command data shown in Fig. 
11A. 

Fig. 12A illustrates another example of get com- 
mand data for obtaining the state of a predeter- 
40 mined function. 

Fig. 1 2B illustrates an example of response data in 
response to the get command data shown in Fig. 
12A. 

Fig. 13A illustrates another example of get com- 
45 mand data for obtaining the state of a predeter- 
mined function. 

Fig. 13B illustrates an example of response data in 
response to the get command data shown in Fig. 
13A. 

so Fig. 14 illustrates the concept when a PDA and a 
personal computer send and receive various items 
of information and various commands via a memory 
card. 

Fig. 15 is a flowchart illustrating processing when a 
55 PDA starts a Bluetooth communication function of 
a personal computer. 

Fig. 16 is a flowchart illustrating processing by a 
PDA for controlling a predetermined function of a 
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personal computer. 

Fig. 17 is a flowchart illustrating by a PDA for ob- 
taining the state of a predetermined function of a 
personal computer. 

Fig. 18 is a schematic diagram illustrating the con- 
cept when a personal computer obtains information 
concerning wireless communication from an access 
point by using infrared communication. 
Fig. 19 is a block diagram illustrating an example of 
the internal configuration of the personal computer 
shown in Fig. 18. 

Fig. 20 illustrates an example of the internal config- 
uration of the access point shown in Fig. 18. 
Fig. 21 is a flowchart illustrating an example of 
processing when the personal computer shown in 
Fig. 18 makes a connection request to the access 
point. 

Fig. 22 illustrates an example of wireless commu- 
nication connection information. 
Fig. 23 is a flowchart illustrating another example of 
processing when the personal computer shown in 
Fig. 18 makes a connection request to the access 
point. 

Fig. 24 illustrates the concept when a PDA and a 
personal computer send and receive various items 
of information and various commands via infrared 
communication. 

Fig. 25 illustrates an example of the internal config- 
uration of the PDA shown in Fig. 24. 
Fig. 26 illustrates an example when a personal com- 
puter makes a connection request to a PDA in Ad- 
Hoc mode. 

Best Mode for Carrying Out the Invention 

[0042] An embodiment of the present invention is de- 
scribed below with reference to the drawings. 
[0043] Fig. 1 illustrates the concept of wireless com- 
munication between a PDA (Personal Digital Assist- 
ants) 1 and a personal computer 2 according to an em- 
bodiment of the present invention. 
[0044] The PDA 1 and the personal computer 2 are 
adapted to send and receive various data with each oth- 
er by performing wireless communication which is com- 
pliant to the Bluetooth standards of a wireless commu- 
nication unit 21 (Fig. 2) and a wireless communication 
unit 41 (Fig. 3) integrated into the PDA 1 and the per- 
sonal computer 2, respectively. 
[0045] The PDA 1 and the personal computer 2 are 
respectively provided with a non-contact ICcard reader/ 
writer 1 9 and a non-contact IC card reader/writer 39 for 
reading and writing various types of information from 
and into a non-contact IC card 20 (Fig. 2) and a non- 
contact IC card 40 {Fig. 3). The reader/writer 1 9 and the 
reader/writer 39 are also able to read or write various 
types of information from or into a reader/writer provided 
for another device. Accordingly, communication can be 
performed between the PDA 1 and the personal com- 



puter 2, not only by Bluetooth communication, but also 
by electromagnetic waves radiated from the reader/writ- 
er 1 9 and the reader/writer 39, as indicated by the one- 
dot-chain line arrows in Fig. 1 . 
5 [0046] Fig. 2 is a block diagram illustrating an exam- 
ple of the configuration of the PDA 1 shown in Fig. 1. 
[0047] A CPU (Central Processing Unit) 11 executes 
various types of processing according to programs 
stored in a ROM (Read Only Memory) 12 and a storage 
unit 18. Programs and data executed by the CPU 11 are 
stored in a RAM (Random Access Memory) 13 when 
necessary. The CPU 11 , the ROM 12, and the RAM 13 
are connected with each other via a bus 14. 
[0048] An input/output interface 1 5 is connected to the 
bus 14. An operation input unit 16 formed of an input 
device, such as a touch pad, a key, or a jog dial, for al- 
lowing the user to input operation commands, a display 
controller 1 7 for outputting video signals to an LCD (Liq- 
uid Crystal Display), which displays an operation 
screen, the storage unit 18 formed of, for example, a 
flash memory, for storing programs and various data are 
connected to the input/output interface 15. 
[0049] Also, the non-contact IC card reader/writer 1 9 
that communicates with the IC card 20 via electromag- 
netic waves, and the wireless communication unit 21 
that communicates with the wireless communication 
unit 41 (Fig. 3) of the personal computer 2 by using a 
Bluetooth wireless communication function are con- 
nected to the input/output interface 15. 
[0050] The non-contact IC card reader/writer 19 
(hereinafter sometimes referred to as the "reader/writer 
1 9") executes various types of processing based on a 
control signal supplied from the CPU 1 1 or response da- 
ta sent from the IC card 20. 

[0051] For example, the CPU 11 generates a control 
command to be sent to the IC card 20, and outputs it to 
the reader/writer 19 via the bus 14 and the input/output 
interface 15. The reader/writer 1 9 radiates a modulation 
wave in accordance with the command as an electro- 
magnetic wave, and based on a change in the load on 
an antenna (not shown), the reader/writer 19 deter- 
mines whether the IC card 20 or the IC card 40 of the 
personal computer 2 is located close to the reader/writer 
19. The reader/writer 19 then sends and receives vari- 
ous data to and from the IC card located close to the 
reader/writer 19. 

[0052] The reader/writer 19 also supplies data ob- 
tained by demodulating response data from the IC card 
20 or the IC card 40 to the CPU 11 via the input/output 
interface 15 and the bus 14. 

[0053] In the IC card 20, information concerning the 
Bluetooth device of the PDA 1 (Bluetooth device name 
and Bluetooth address) is recorded, and the recorded 
information is reported to the non-contact IC card read- 
er/writer 1 9 according to an electromagnetic wave radi- 
ated from the non-contact IC card reader/writer 1 9. 
[0054] Fig. 3 is a block diagram illustrating an exam- 
ple of the configuration of the personal computer 2 
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shown in Fig. 1 . Basically, a CPU 31 , a ROM 32, a RAM 
33, a bus 34, an input/output interface 35, the non-con- 
tact IC card reader/writer 39, the IC card 40, and the 
wireless communication unit 41 are configured similarly 
to those of the PDA 1 shown in Fig. 1 , and an explana- 
tion thereof is thus omitted. 

[0055] An operation input unit 36 is formed of an input 
device, such as a keyboard, a mouse, a jog dial, a but- 
ton, or a switch, for allowing the user to input operation 
commands. A display controller 37 outputs video signals 
to a CRT (Cathode Ray Tube) or an LCD which displays 
an operation screen. A storage unit 18 is formed of, for 
example, a hard disk drive, for storing programs and var- 
ious data. 

[0056] In addition to the operation input unit 36, the 
display controller 37, the storage unit 38, the non-con- 
tact IC card readerAvriter 39, the IC card 40, and the 
wireless communication unit 41 , a drive 42 for reading 
and writing data from and into recording media, such as 
a magnetic disk 51 , an optical disc 52, a magneto-optical 
disk 53, and a semiconductor memory 54, is connected 
to the input/output interface 35. 
[0057] Although in Figs. 2 and 3 the reader/writer 19 
and the reader/writer 39 are integrated into the PDA 1 
and the persona! computer 2, respectively, they may be 
disposed outside the casings of the PDA 1 and the per- 
sonal computer 2. The names, such as the IC cards 20 
and 40, are used for the sake of convenience, and an 
IC does not have to be on a card, and may be embedded 
in a seal or paper at the rear surface exhibiting an ad- 
hesive characteristic. As a function basically similar to 
the IC cards 20 and 40, for example, Felica (registered 
trade name) is available. 

[0058] When the user positions the PDA 1 close to the 
personal computer 2, an electromagnetic wave is radi- 
ated from the non-contact IC card reader 1 9 of the PDA 
1 . Upon receiving this electromagnetic wave, the IC card 
40 of the personal computer 2 provides the Bluetooth 
information recorded in the IC card 40 to the PDA 1 . The 
PDA 1 is then able to identify only the personal computer 
2 from Bluetooth devices located around the PDA 1 by 
using the obtained Bluetooth information of the personal 
computer 2. 

[0059] As described above, the user of the PDA 1 is 
able to specify the communicating Bluetooth device by 
a simple operation, such as by positioning the PDA 1 
close to the personal computer 2, without the need for 
the PDA 1 to make a "query", which is normally per- 
formed in Bluetooth, or without the need to select the 
personal computer 2 as a communicating device. 
[0060] However, even though the communicating de- 
vice is specified, it does not mean that the Bluetooth 
communication function of the communicating device is 
running. Accordingly, by sending specific command da- 
ta for starting the Bluetooth function of the communicat- 
ing device, Bluetooth communication can be easily es- 
tablished. 

[0061 ] The definition of the specific command data to 



be used in the present invention is described below. 
Figs. 4A and 4B illustrate an example of the structure of 
a data packet to be sent and received when Felica is 
used as an interface. 

5 [0062] As shown in Fig. 4A, a 6-byte preamble is dis- 
posed at the head of the packet, and then, a 2-byte sync 
code is disposed. After the 2-byte sync code, packet da- 
ta is disposed. At the head of the packet data, the length 
(LEN) indicating the number of bytes of the packet data 

10 js defined. After the packet data, 2-byte parity (CRC: Cy- 
clic Redundancy Check), which is an error correcting 
code, for detecting errors, is added. 
[0063] As shown in Fig. 4B, a predetermined value 
representing the type of packet data is set in the head 

15 PD0 of the packet data. In the present invention, a hex- 
adecimal value "FF", for example, is set in PDO, to indi- 
cate that the subsequent packet structure is a system 
dependent command. 

[0064] When a value "FF" is set in PDO, a system 

20 code, wh ich specifies the system, is set in PD 1 and PD2 , 
a device ID (IDm) is set in PD3 through PD10, a trans- 
action label (tlabel) is set in PD11 so that asynchronous 
communication is possible, a command code represent- 
ing the type of command data is set in PD1 2, a response 

25 code is set in PD12, and command data is disposed 
(stored) in PD14 through PDn. 
[0065] The command definition is described in greater 
detail below. In order to provide the extendability and 
the general versatility for the command data, the com- 

30 mand data is described in XML (extensible Markup Lan- 
guage) format. In the present invention, the value, for 
example, "00", is set in the command code to indicate 
that the command data is described in XML format. Sim- 
ilarly, the hexadecimal value "00" is also set in the re- 

35 sponse code. Accordingly, response data in response 
to command data in which "00" is set both in command 
code and response code is described in XML format. 
[0066] In response code, the response status in re- 
sponse to command data is set. For example, when 

40 command data is correctly sent and received, hexadec- 
imal "00" is set in the response code. When command 
data is unknown, hexadecimal "80" is set. When com- 
mand data cannot be executed, hexadecimal "81 " is set. 
If there is no response after a lapse of a predetermined 

45 time, it is determined by the sender of command data 
that transmission has failed. 

[0067] A single device may sometimes communicate 
with a plurality of devices. To deal with this situation, the 
value (for example, AA) for uniquely identifying a spe- 

50 crfic device is set in the transaction label, and then , com- 
mand data A is sent. From response data returned from 
a plurality of devices, the response data in response to 
command data A can be specified by referring to the 
value (that is, AA) set in the transaction label. 

55 [0068] The values set in the individual codes are ex- 
amples only, and they may be changed as desired. 
[0069] Figs. 5A and 5B illustrate examples of com- 
mand data and response data, respectively, described 
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in XML format. Fig. 5A illustrates command data, and 
Fig. 5B illustrates response data in response to the com- 
mand data. 

[0070] As shown in Fig. 5A, command data for switch- 
ing ON or OFF the communication interface of a com- 
municating device is indicated in the area between <set- 
lnterfaceState> and </setlnterfaceState>. The interface 
name is specified in the area between <lnterfaceName> 
and </lnterfaceName>. The state (on/off) of the inter- 
face is specified in the area between <lnterfaceState> 
and </lnterfaceState>. In this example, "bluetooth" is in- 
dicated as the element of <lnterfaceName>, and "on" is 
indicated as the element of <lnterfaceState>. This 
means that the command data is for switching ON (start- 
ing) the Bluetooth communication function. 
[0071] Then, from the communicating device that has 
received the command data shown in Fig. 5A, response 
data indicating <setlnterfaceStateResponse/> is re- 
turned, as shown in Fig. 5B. 

[0072] A description is given below, with reference to 
the flowchart of Fig. 6, of the processing when the PDA 
1 starts the Bluetooth communication function of the 
personal computer 2 by using the command data shown 
in Fig. 5A. 

[0073] In step S41, the user operates the operation 
input unit 36 to give an instruction to write information 
concerning the Bluetooth device. Then, the CPU 31 of 
the personal computer 2 obtains the Bluetooth informa- 
tion from the storage unit 38, and supplies it to the read- 
er/writer 39 and allows the reader/writer 39 to write the 
information into the IC card 40. In step S21 , the reader/ 
writer 39 adds the Bluetooth information supplied from 
the CPU 31 to the IC card 40. 

[0074] In step S1 , in response to the operation on the 
operation input unit 16 by the user, the CPU 11 of the 
PDA 1 detects the reader/writer 39 of the personal com- 
puter 2, and determines whether an instruction has been 
given to start the radiation of an electromagnetic wave 
for requesting the CPU 11 to start the Bluetooth function 
of the personal computer 2. The CPU 11 repeats this 
processing until the instruction is given. 
[0075] In step S1 , when an instruction has been given 
to radiate an electromagnetic wave, the process pro- 
ceeds to step S2. In step S2, the CPU 11 controls the 
reader/writer 1 9 to start the radiation of an electromag- 
netic wave (start polling). An electromagnetic wave may 
always be radiated rather than being radiated upon re- 
ceiving an instruction from the user. 
[0076] In step S3, the CPU 11 determines based on 
the output of the reader/writer 1 9 whether a device pro- 
vided with a reader/writer and a non-contact I C card has 
been detected. The CPU 11 repeats this processing until 
it detects such a device. For example, when the PDA 1 
is located in proximity with the personal computer 2, and 
when the reader/writer 39 of the personal computer 2 
receives the electromagnetic wave, information indicat- 
ing the reception of the electromagnetic wave is sent. 
Then, the CPU 11 determines whether the device has 



been detected based on this response. 
[0077] If it is determined in step S3 that a device hav- 
ing a reader/writer has been detected, the process pro- 
ceeds to step S4. In step S4, the CPU 11 requests the 
5 reader/writer 39 of the personal computer 2 to send the 
Bluetooth information. 

[0078] In step S22, the reader/writer 39 of the person- 
al computer 2 receives a transmission request from the 
PDA 1 . In step S23, the reader/writer 39 reads the Blue- 
10 tooth information recorded on the IC card 40 and sends 
it to the PDA 1. 

[0079] In step S5, the CPU 11 of the PDA 1 receives 
the Bluetooth information of the personal computer 2 
based on the output of the reader/writer 19, and identi- 
fy ties the device to be used in Bluetooth communication. 
Instep S6, the CPU 11 sends command data concerning 
the start of the Bluetooth function, such as that shown 
in Fig. 5A, to the personal computer 2 via the reader/ 
writer 19. 

[0080] In step S24, the reader/writer 39 of the person- 
al computer 2 receives the command data sent from the 
PDA 1. In step S25, the reader/writer 39 requests the 
CPU 31 to start the Bluetooth function. In step S42, the 
CPU 31 of the personal computer 2 receives the output 
(request) of the reader/writer 39. In step S43, the CPU 
31 starts the Bluetooth communication function (wire- 
less communication unit 41). 

[0081] In step S26, the reader/writer 39 of the person- 
al computer 2 sends response data, such as that shown 
in Fig. 5B, to the PDA 1 . In step S7, upon receiving this 
response data, the CPU 1 1 of the PDA 1 starts the Blue- 
tooth communication function (wireless communication 
unit 21) of the PDA 1. 

[0082] In step SB, the CPU 11 of the PDA 1 searches 
for services connectable with the personal computer 2, 
and if there are a plurality of services connectable with 
the personal computer 2, the CPU 1 1 selects the service 
that the PDA 1 wishes to connect (use). 
[0083] In steps S9 and S44, processing for establish- 
ing Bluetooth communication is performed between the 
PDA 1 and the personal computer 2. 
[0084] As discussed above, even if the Bluetooth 
communication function of the communicating device, i. 
e., the personal computer 2, is not running, the PDA 1 
can easily start the Bluetooth communication function 
of the personal computer 2 by sending command data 
to start the function. 

[0085] In this example, the Bluetooth communication 
function of a communicating device is started by send- 
ing command data. Other predetermined functions of 
the communicating device can also be controlled by 
sending various command data. 
[0086] A description is now given as another example 
of the processing of steps S6, S24 through S26, S42, 
and S43 shown in Fig. 6, with reference to the flowchart 
of Fig. 7, of processing by the PDA 1 for controlling a 
predetermined function of the personal computer 2. 
[0087] In step S61 , the CPU 11 of the PDA 1 sends 
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set command data for controlling a predetermined func- 
tion to the personal computer 2 via the reader/writer 1 9. 
[0088] Examples of the set command data for control- 
ling a predetermined function are described below with 
reference to Figs. 8A, 8B, 9A, and 9B. 
[0089] In the example shown in Fig. 8A, in the area 
between <setpowerState> and </setpowerState>, com- 
mand data for switching ON or O FF the power of a com- 
municating device is indicated. In the area between 
<powerState> and </powerState>, the state of the pow- 
er (on/off) is indicated. In this example, "on" is indicated 
as the element of <powerState>, which means that the 
command data is for switching ON the power state (pow- 
er). 

[0090] In the example shown in Fig. 9A, in the area 
between <setServiceState> and </setServiceState>, 
command data for starting or stopping the service des- 
ignated by the communicating device is indicated. In the 
area between <ServiceName> and </ServiceName>, 
the service name is designated. In the area between 
<ServiceState> and </ServiceState>, the state (on/off) 
of the service is specified. In this example, "infra" is in- 
dicated as the element of <ServiceName>, and "on" is 
indicated as the element of <ServiceState>. This means 
that the command data is for starting the service of an 
infrastructure mode (network connection). 
[0091] Referring back to Fig. 7, in step S71 , the read- 
er/writer 39 of the personal computer 2 receives the set 
command data (Fig. 8A or 9B) sent from the PDA 1 . In 
step S72, the reader/writer 39 requests the CPU 31 to 
control the predetermined function. In step S81, the 
CPU 31 of the personal computer 2 receives the output 
(request) of the reader/writer 39, and in step S82, the 
CPU 31 controls the predetermined function. 
[0092] Accordingly, for example, when the set com- 
mand data shown in Fig. 8A is received, the power of 
the personal computer2 is turned on. When theset com- 
mand data shown in Fig. 9A is received, the service of 
the infrastructure mode of the personal computer 2 is 
started. 

[0093] In step S73, the reader/writer 39 of the person- 
al computer 2 sends response data in response to the 
set command data received in the processing of step 
S71 to the PDA 1 . 

[0094] Accordingly, in response to the set command 
data shown in Fig. 8A, response data indicated as <set- 
powerStateResponse/> is returned, as shown in Fig. 
8B. In response to the set command data shown in Fig. 
9 A, response data indicated as <setServiceState Re- 
sponse^ is returned, as shown in Fig. 9B. 
[0095] According to the above-described processing, 
the PDA 1 is able to easily control the ON/OFF of the 
power of the personal computer 2 or the start/stop of the 
service designated by the personal computer 2 by send- 
ing various commands to the communicating device, i. 
e., the personal computer 2. 

[0096] If "adhoc" is indicated as the element of <Serv- 
iceName> in the set command data shown in Fig. 9A, 



the service of an ad hoc mode (connection between de- 
vices) is designated. The service indicated as the ele- 
ment of <ServiceName> is not restricted to services 
unique to Bluetooth, and general-purpose file transfer 

s services and individual applications can be designated. 
[0097] For example, when a predetermined image file 
is transferred from the PDA 1 to the personal computer 
2, a general-purpose file transfer service is indicated as 
the element of <ServiceName> in the set command data 

10 shown in Fig. 9A, and "on" is indicated as the element 
of <ServiceState>. Also, an image editing application is 
indicated as the element of another <ServiceName>, 
and "on" is indicated as the element of another <Serv- 
iceState>. Accordingly, a series of processing, such as 

15 transferring the predetermined image file from the PDA 
1 to the personal computer 2 and opening the image file 
by the designated image editing application, can be per- 
formed with a simple operation. 
[0098] It is also possible, not only to control predeter- 

20 mined functions of a communicating device, but also to 
obtain, for example, the state of a predetermined func- 
tion of a communicating device. 
[0099] A description is given below, as another exam- 
ple of the processing of steps S6, S24 through S26, S42, 

25 and S43 of Fig. 6, with reference to the flowchart of Fig. 
10, of processing by the PDA 1 for obtaining the state 
of a predetermined function of a communicating device, 
i.e. , the personal computer 2. 

[0100] In step S101, the CPU 11 of the PDA 1 sends 
30 get command data for obtaining the state of a predeter- 
mined function to the personal computer 2 via the read- 
er/writer 19. 

[0101] Examples of the get command data for obtain- 
ing the state of a predetermined function are discussed 

35 below with reference to Figs. 11 A through 1 3B. 

[0102] In the example shown in Fig. 11 A, in the area 
between <getlnterfaceState> and </getlnterfaceState>, 
command data for obtaining the state of the communi- 
cation interface of the communicating device is indicat- 

40 ed. In the area between <lnterfaceName> and </lnter- 
faceName>, the interface name is designated. In this 
example, "bluetooth a is indicated as the element of <ln- 
terfaceName>, which means that the command data is 
for obtaining the state of a Bluetooth communication 

45 function. 

[0103] In the example shown in Fig. 12A, </getpow- 
erState> is indicated, which means that the command 
data is for obtaining the state of the power of a commu- 
nicating device. 

so [0104] In the example shown in Fig. 1 3A, in the area 
between <getServiceState> and </getServiceState>, 
command data for obtaining the state of the service des- 
ignated by a communicating device is indicated. In the 
area between <ServiceName> and </ServiceName>, 

55 the service name is designated. In this example, "infra" 
is indicated as the element of <ServiceName>, which 
means that the command data is for obtaining the state 
of the service of the infrastructure mode. 
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[0105] Referring back to Fig. 10, in step S111, the 
reader/writer 39 of the personal computer 2 receives the 
get command data (Fig. 11 A, 12A, or 13 A) sent from the 
PDA 1 . In step S112, the reader/writer 39 requests the 
CPU 31 to send information concerning the state of the 
predetermined function. In step S1 21, the CPU 31 of the 
personal computer 2 receives the output (request) of the 
reader/writer 39. In step S122, the CPU 31 obtains the 
information concerning the state of the predetermined 
function, and supplies it to the reader/writer 39. 
[0106] In step S113, the reader/writer 39 sends re- 
sponse data corresponding to the command data re- 
ceived in the processing of step S111 based on the in- 
formation concerning the state of the predetermined 
function supplied from the CPU 39. 
[0107] Accordingly, for example, response data, such 
as that shown in Fig. 1 1 B, is returned in response to the 
get command data shown in Fig. 11 A. Response data, 
such as that shown in Fig. 12B, is returned in response 
to the get command data shown in Fig. 12A. Response 
data, such as that shown in Fig. 13B, is returned in re- 
sponse to the get command data shown in Fig. 13A. 
[0108] More specifically, in the example shown in Fig. 
11B, "bluetooth" is indicated as the element of <lnter- 
faceName>, and "on" is indicated as the element of <ln- 
terfaceState>. This means that the current state of the 
Bluetooth communicating function is ON. In the example 
shown in Fig. 12B, "on" is indicated as the element of 
<powerState>, which means that the current state of the 
power is ON. In the example shown in Fig. 13B, "on" is 
indicated as the element of <ServiceState>, which 
means that the current state of the service of the infra- 
structure mode is ON. 

[01 09] According to the above-described processing, 
the PDA 1 is ableto easily obtain information concerning 
the state of the communication interface of the personal 
computer 2, the state of the power, or the state of the 
service designated by the personal computer 2 by send- 
ing various commands to a communicating device, i.e., 
the personal computer 2. 

[0110] More specifically, by performing non-contact 
communication between the PDA 1 and the personal 
computer 2, various items of information recorded in the 
IC card 20 and the IC card 40 can be read, or various 
commands can be sent to the communicating devices. 
The present invention is not restricted to this configura- 
tion. Various items of information and various com- 
mands may be stored in a memory card, and the mem- 
ory card is directly handed to a communicating device, 
and upon receiving the memory card, the device is able 
to read various items of information and various com- 
mands from the memory card. An example of the con- 
figuration and an example of the operation of this mod- 
ification are discussed below. 

[0111] Fig. 14 illustrates the concept of the sending 
and receiving of various items of information and various 
commands between the PDA 1 and the personal com- 
puter 2 via a memory card 61 . Elements equivalent to 



those in Fig. 1 are designated with like reference numer- 
als, and an explanation thereof is thus omitted. 
[01 1 2] The PDA 1 is ableto read or write various items 
of information from or into the memory card 61 fixed in 

5 a slot 71 . Similarly, the personal computer 2 is able to 
read or write various items of information from or into 
the memory card 61 fixed in a slot 81 . 
[0113] For example, the CPU 31 (Fig. 3) of the per- 
sonal computer 2 reads information concerning the 

io Bluetooth device of the personal computer 2 from the 
storage unit 38 or the IC card 40, and supplies the in- 
formation to the memory card 61 via the input/output in- 
terface 35 and the slot 81 and stores it therein. Then, 
the memory card 61 in which the information concerning 

is the Bluetooth device is stored is inserted into the slot 71 
of the PDA 1 . The CPU 1 1 of the PDA 1 reads the infor- 
mation concerning the Bluetooth information stored in 
the memory card 61 fixed in the slot 71 so as to identify 
the device to be used in Bluetooth communication. 

20 [0114] Also, for example, the CPU 11 (Fig. 2) of the 
PDA 1 generates a control command for the personal 
computer 2, and supplies it to the memory card 61 via 
the bus 1 4, the input/output interface 1 5, and the slot 71 
and stores it therein. Then, the memory card 61 in which 

25 the control command is stored is inserted into the slot 
81 of the personal computer 2. The CPU 31 of the per- 
sonal computer 2 reads the control command stored in 
the memory card 61 fixed in the slot 81 so as to control 
the predetermined function. 

30 [0115] The memory card 61 shown in Fig. 14 is one 
type of flash memory card, which is referred to as "MEM- 
ORY STICK" (trade name), developed by the present 
applicant. In this memory card 61, a flash memory de- 
vice, which is one type of a non-volatile memory, i.e., an 

35 EEPROM (Electrically Erasable and Programmable 
Read Only Memory), is stored in a 21 .5x50x2.8 [mm] 
small, thin plastic casing. Images, sound, music, or var- 
ious data can be read and written from and into the 
memory card 61 via 10 pin terminals. 

40 [0116] The memory card 61 also employs a unique 
serial protocol that can ensure the compatibility between 
communicating devices in response to a change in the 
specifications of a built-in flash memory due to an in- 
crease in the capacity. With this protocol, high speeds, 

45 such as the maximum writing speed of 1 .5 [MB/S] and 
the maximum reading speed of 2.45 [MB/S], can be im- 
plemented, and high reliability can be ensured by pro- 
viding an accidental-erasing preventing switch. 
[0117] Accordingly, since the PDA 1 and the personal 

so computer 2 are configured such that the memory card 
61 can be attached thereto, data sharing with other de- 
vices can be implemented via the memory card 61 . 
[0118] A description is given below, with reference to 
the flowchart of Fig. 1 5, of processing for starting a Blue- 

55 tooth communication function by storing the command 
datashownin Fig. 5A in the memory card 61 bythePDA 
1 , by loading the memory card 61 in the personal com- 
puter 2, and by reading the command data from the 



19 



EP 1 458 137 A1 



20 



memory card 61 by the persona! computer 2. 
[0119] In step S1 51, the CPU 31 of the personal com- 
puter 2 reads information concerning the Bluetooth de- 
vice of the personal computer 2 from the storage unit 38 
or the IC card 40, and supplies the information to the 
memory card 61 via the input/output interface 35 and 
the slot 81, and stores it therein. In step S152, the user 
of the personal computer 2 moves the memory card 61 
in which the information concerning the Bluetooth de- 
vice is stored to the PDA 1 . 

[0120] In step S1 41 , the user of the PDA 1 obtains the 
memory card 61 moved from the personal computer 2, 
and inserts the memory card 61 into the slot 71 . In step 
S142, the CPU 11 of the PDA 1 reads the information 
concerning the Bluetooth device stored in the memory 
card 61 fixed in the slot 71 via the input/output interface 
15 and the bus 14 so as to identify the device used in 
Bluetooth communication. 

[0121] In step S143, the CPU 11 supplies command 
data concerning the start of the Bluetooth function, such 
as that shown in Fig. 5A, to the memory card 61 via the 
bus 14, the input/output interface 15, and the slot 71, 
and stores the command data therein. In step S144, the 
user of the PDA 1 moves the memory card 61 in which 
the command data concerning the start of the Bluetooth 
function is stored to the personal computer 2. 
[0122] In step S1 53, the user of the personal compu- 
ter 2 obtains the memory card 61 moved from the PDA 
1 , and inserts it into the slot 81 . In step S154, the CPU 
31 of the personal computer 2 reads the command data 
concerning the start of the Bluetooth function stored in 
the memory card 61 fixed in the slot 81 , and starts the 
Bluetooth communication function (wireless communi- 
cation unit 41). 

[0123] When starting the Bluetooth communication 
function, a message, for example, "Bluetooth communi- 
cation function has started" may be displayed on the 
LCD via the display controller 37. 
[0124] Processings in steps S1 45 through S 147, and 
S155 are similar to those of steps S7 through S9, and 
S44, respectively, of Fig. 6, and an explanation thereof 
is thus omitted. 

[0125] As described above, not only by performing 
non-contact processing between the reader/writer 19 
and the reader/writer 39 shown in Fig. 6, but also by 
using the memory card 61 , as discussed in the process- 
ing shown in Fig. 15, the PDA 1 is able to easily start 
the Bluetooth communication function of the personal 
computer 2. 

[0126] A description is given below as another exam- 
ple of the processing of steps S143, S144, S153, and 
S 154 of Fig. 15, with reference to the flowchart of Fig. 
1 6, of processing by the PDA 1 for controlling a prede- 
termined function of the personal computer 2 by using 
the memory card 61 . 

[0127] In step S1 71, the CPU 11 of the PDA 1 supplies 
set command data for controlling a predetermined func- 
tion, such as the command data for switching ON or OFF 



the power, shown in Fig. 8A, or the command data for 
starting or stopping the service, shown in Fig. 9A, to the 
memory card 61 via the bus 14, the input/output inter- 
face 15, and the slot 71 , and stores the set command 

5 data therein. In step S1 72, the user of the PDA 1 moves 
the memory card 61 in which the set command data (Fig. 
8A or 9A) is stored to the personal computer 2. 
[0128] In step S181 , the user of the personal compu- 
ter 2 obtains the memory card 61 moved from the PDA 

10 1 , and inserts it into the slot 81 . In step S1 82, the CPU 
31 of the personal computer 2 reads the set command 
data stored in the memory card 61 fixed in the slot 81 , 
and controls the predetermined function (for example, 
switching ON the power or starting the service of the 

15 infrastructure mode). 

[0129] When controlling the predetermined function, 
a message, such as "Power is switched ON" or"Service 
of infrastructure mode has started", may be displayed 
on the LCD via the display controller 37. 

20 [0130] As described above, not only by performing 
non-contact processing between the reader/writer 19 
and the reader/writer 39, but also by using the memory 
card 61 as discussed in the processing shown in Fig. 
1 6, the PDA 1 is able to easily control a predetermined 

25 function of the personal computer 2. 

[01 31 ] A description is now given as another example 
of the processing of steps S143, S1 44, S153, and S154, 
with reference to the flowchart of Fig. 1 7, of processing 
by the PDA 1 for obtaining the state of a predetermined 

so function of the personal computer 2 by using the mem- 
ory card 61 . 

[0132] In step S1 91, the CPU 11 ofthePDAI supplies 
get command data for obtaining the state of a predeter- 
mined function, for example, the command data for ob- 

35 taining the state of the communicating interface, shown 
in Fig. 1 1 A, the command data for obtaining the state of 
the power, shown in Fig. 1 2A, or the command data for 
obtaining the state of the service, shown in Fig. 13A, to 
the memory card 61 via the bus 14, the input/output in- 

40 terface 15, and the slot 71 , and stores the command da- 
ta therein. In step S192, the user of the PDA 1 moves 
the memory card 61 in which the get command data 
(Fig. 11 A, 12A, or 13A) is stored to the personal com- 
puter 2. 

45 [0133] In step S201 , the user of the personal compu- 
ter 2 obtains the memory card 61 moved from the PDA 
1 , and inserts it into the slot 81 . In step S202, the CPU 
31 of the personal computer 2 reads the get command 
data stored in the memory card 61 fixed in the slot 81 , 

so and stores the corresponding information (information 
concerning the state of the predetermined function) in 
the memory card 61 . In step S203, the user of the per- 
sonal computer 2 moves the memory card 61 in which 
response data (Fig. 11B, 12B, or 13B) is stored to the 

55 personal computer 2. 

[0134] In step S1 93, the user ofthePDAI obtainsthe 
memory card 61 moved from the personal computer 2, 
and inserts it into the slot 71 . In step S1 94, the CPU 1 1 
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of the PDA 1 reads the response data stored in the mem- 
ory card 61 fixed in the slot 71 so as to obtain the infor- 
mation concerning the state of the predetermined func- 
tion of the personal computer 2. 
[0135] When the information concerning the state of 
a predetermined function is obtained, a message, such 
as 'The current state of Bluetooth communication func- 
tion is ON", "The current state of power is ON", or 'The 
current state of infrastructure mode is ON", may be dis- 
played on the LCD via the display controller 17. 
[0136] As described above, not only by performing 
non-contact processing between the reader/writer 1 9 
and the reader/writer 39 shown in Fig. 10, but also by 
using the memory card 61 as discussed in the process- 
ing shown in Fig. 1 7, the PDA 1 is able to easily obtain 
information concerning the state of a predetermined 
function of the personal computer 2. 
[0137] As discussed above, even if the PDA 1 is not 
provided with the reader/writer 19 and the IC card 20, 
and even if the personal computer 2 is not provided with 
the reader/writer 39 and the IC card 40, the PDA 1 and 
the personal computer 2 can easily send and receive 
various items of information and command data by us- 
ing the memory card 61 . 

[0138] The memory card 61 is an example only and 
other storage media that allow data sharing with other 
electronic devices can be widely used. 
[0139] Additionally, the invention is not restricted to 
storage media, such as the IC cards 20 and 40 and the 
memory card 61 . For example, infrared communication 
may be employed to perform data sharing with other 
electronic devices. 

[0140] Instead of performing the above-described 
Bluetooth wireless communication, other wireless com- 
munication standards, for example, IEEE802.11a and 
IEEE802.11b, may be applied. IEEE802.11 is wireless 
LAN standard formats defined in July 1998 by the 802 
committee, which establishes the LAN technology in 
IEEE (Institute of Electrical and Electronic Engineers), 
and includes IEEE802.11b, which implements the trans- 
mission rate of 11 Mbps in a 2.4 GHz band, and 
IEEE802.11a, which uses a 5.2 GHz band. 
[0141] Fig. 18 illustrates the concept of the sharing of 
information which is set by wireless communication of 
another standard by using infrared wireless communi- 
cation (hereinafter referred to as "infrared communica- 
tion"). 

[0142] The personal computer 2 is provided with a 
wireless communication function using IEEE802.11b, 
and performs wireless communication with an access 
point 91 , which is also provided with a wireless commu- 
nication function using IEEE802.11b, by radio waves, 
thereby connecting to a network 92 to which the access 
point 91 is connected. 

[0143] The personal computer 2 also has an infrared 
communication port 93, and performs infrared commu- 
nication using a communication standard, typically, IrDA 
(Infrared Data Association), by being located in proxim- 



ity with the access point 94, which is also provided with 
an infrared communication port 94. Thus, the personal 
computer 2 is able to share various items of information 
with the access point 91 . 

5 [0144] IrDA is a short-distance infrared data commu- 
nication standard, and in version 1 .0, for example, the 
communication distance is 1 m, and the maximum com- 
munication speed is 115.2 kbps. 
[0145] The infrared communication ports 93 and 94 

10 are able to perform infrared communication by the same 
communication standards. Then, the personal compu- 
ter 2 and the access point 91 perform infrared commu- 
nication by being located within the area in which such 
infrared communication is possible. 

15 [0146] In IEEE802.11b wireless communication, in or- 
der to identify a network formed by communication, 
communicating parties, i.e., the personal computer 2 
and the access point 91 , must share a network ID, which 
is referred to as SSID (Service Set IDentification), in ad- 

20 vance. 

[0147] Moreover, in terms of security, it is desirable 
that information be encrypted. In IEEE802.1 1b wireless 
communication, packets to be transmitted can be en- 
crypted by using WEP (Wired Equivalent Privacy). 
25 [0148] WEP is a wireless-communication encryption 
technique, which is used for encrypting and decrypting 
data by two communicating parties by using a common 
40-bit or 1 28-bit private key. 

[0149] The access point 91 possesses preset SSID 
so and WEP private key, and the personal computer 2 ob- 
tains the SSID and the WEP private key required for the 
connection in IEEE802.1 1b wireless communication by 
performing infrared communication with the access 
point 91 . 

35 [0150] Fig. 19 illustrates an example of the internal 
configuration of the personal computer 2 shown in Fig. 
1 8. Elements equivalent to those in Fig. 3 are indicated 
by like reference numerals, and an explanation thereof 
is thus omitted. 

40 [0151] An infrared communication controller 101 is 
connected to the input/output interface 35 of the person- 
al computer 2, and controls the infrared communication 
port 93 so as to perform infrared communication with 
the access point 91 by using IrDA. 

45 [0152] A wireless communication unit 21 for perform- 
ing communication with the access point 91 by using an 
IEEE802.11b wireless communication function is also 
connected to the input/output interface 35. 
[0153] The infrared communication controller 119 

50 performs various types of processing based on a control 
signal supplied from a CPU 111 or response data sent 
from the infrared communication port 94. 
[0154] For example, the CPU 31 generates a control 
command to be sent to the access point 91 , and outputs 

55 it to the infrared communication controller 101 via the 
bus 34 and the input/output interface 35. The infrared 
communication controller 101 transmits a modulation 
wave in accordance with the command from the infrared 
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communication port 93 as an infrared signal so as to 
send various items of data to the access point 91 located 
in proximity with the personal computer 2. 
[0155] The infrared communication controller 101 al- 
so obtains data by demodulating an infrared signal sup- 
plied from the access point 91 via the infrared commu- 
nication port 93, and supplies the data to the CPU 31 
via the input/output interface 35 and the bus 34. 
[0156] Fig. 20 illustrates an example of the internal 
configuration of the access point 91 shown in Fig. 18. 
[01 57] A CPU 1 1 1 executes various types of process- 
ing according to programs stored in a ROM 1 1 2 or a stor- 
age unit 118. Programs executed by the CPU 111 and 
data are stored in a RAM 113. The CPU 111 , the ROM 
112, and the RAM 113 are connected to each other via 
a bus 114. 

[0158] An input/output interface 115 is connected to 
the bus 114. A storage unit 118, formed of a RAM or a 
flash memory, for storing programs and various items of 
data, an infrared communication controller 119 for con- 
trolling the infrared communication port 94 so as to per- 
form infrared communication with the personal compu- 
ter 2, and a wireless communication unit 121 for com- 
municating with the personal computer 2 by using an 
IEEE802.1 1 b wireless communication function are con- 
nected to the input/output interface 115. 
[0159] The infrared communication controller 119 
performs various types of processing based on a control 
signal supplied from the CPU 1 1 1 or response data sent 
from the infrared communication port 94. 
[01 60] For example, the CPU 111 generates a control 
command to be sent to the personal computer 2, and 
outputs it to the infrared communication controller 119 
via the bus 114 and the input/output interface 115. The 
infrared communication controller 119 transmits a mod- 
ulation wave in accordance with the command from the 
infrared communication port 94 as an infrared signal, 
and sends various items of data to the personal compu- 
ter 2 located in proximity with the access point 91 . 
[0161] The infrared communication controller 11 9 al- 
so obtains data by demodulating an infrared signal sup- 
plied from the personal computer 2 via the infrared com- 
munication port 94, and supplies the data to the CPU 
111 via the input/output interface 115 and the bus 114. 
[0162] In the storage unit 118, information concerning 
I EEE802.1 1 b wireless communication (information con- 
cerning ssid and WEP private key) performed by the 
wireless communication unit 121 is recorded. Based on 
a request from the personal computer 2 supplied from 
the infrared communication controller 119, the CPU 11 
supplies such information to the infrared communication 
unit 119. Under the control of the CPU 11, the infrared 
communication controller 119 supplies the information 
concerning IEEE802.11b wireless communication, 
which is supplied from the storage unit 118, to the per- 
sonal computer 2 via the infrared communication port 
94. 

[0163] A description is given below, with reference to 



the flowchart of Fig. 21 , of processing when the personal 
computer 2 connects to the access point 91 by 
IEEE802.11b wireless communication. 
[0164] First, in step S221, based on an instruction 

5 from the user, the CPU 31 of the personal computer 2 
requests the infrared communication controller 101 to 
start preparations for infrared communication. Based on 
this request, the infrared communication controller 101 
controls the infrared communication port 93 to start 

10 preparations for infrared communication using IrDA, 
such as detecting the access point 91 located in prox- 
imity with the personal computer 2. 
[0165] Similarly, in step S241 , the CPU 11 1 of the ac- 
cess point 91 requests the infrared communication con- 

15 troller 1 1 9 to start preparations for infrared communica- 
tion. Based on this request, the infrared communication 
controller 119 controls the infrared communication port 
94 to start preparations for infrared communication us- 
ing IrDA, such as detecting the personal computer 2 lo- 

20 cated in proximity with the access point 91 . 

[0166] Upon completing preparations, both the per- 
sonal computer 2 and the access point 91 become ready 
to communicate with each other. In this case, in step 
S222, the infrared communication controller 101 of the 

25 personal computer 2 sends a connection request to the 
access point 91 located close to the personal computer 
2 via the infrared communication port 93 by using IrDA 
infrared communication. 

[01 67] In step S242, the infrared communication con- 
30 troller 1 1 9 of the access point 91 receives the connec- 
tion request via the infrared communication port 94. 
Then, in step S243, the infrared communication control- 
ler 1 1 9 of the access point 91 establishes infrared com- 
munication using IrDA, and sends a corresponding mes- 
35 sage to the personal computer 2 via the infrared com- 
munication port 94. 

[0168] In step S223, the infrared communication con- 
troller 101 of the personal computer 2 obtains the mes- 
sage via the infrared communication port 93. Then, in 

40 step S224, the infrared communication controller 101 
establishes infrared communication using IrDA. 
[0169] Upon establishing infrared communication, in 
step S225, the CPU 31 of the personal computer 2 con- 
trols the infrared communication controller 101 to re- 

45 quest the access point 91 to send wireless-communica- 
tion connection information including information, such 
as ssid and the WEP private key, for connecting to the 
access point 91 by IEEE802.11b wireless communica- 
tion. 

so [0170] Based on the request of the CPU 31 , the infra- 
red communication controller 101 requests the access 
point 91 to send the wireless-communication connec- 
tion information via the infrared communication port 93. 
[01 71 ] In step S244, the infrared communication con- 

55 troller 1 1 9 of the access point 91 obtains the request via 
the infrared communication port 94, and then supplies 
the requesttotheCPU 111 via the input/output interface 
115 and the bus 114. 
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[0172] Upon receiving the request of the personal 
computer 2 from the infrared communication controller 
11 9, in step S245, the CPU 111 obtains the information, 
such as ssid and the WEP private key, stored in the stor- 
age unit 118, generates wireless-communication con- 
nection information, and supplies the information to the 
infrared communication controller 11 9. 
[0173J Fig. 22 illustrates an example of data of the 
wireless-communication connection information. 
[01 74] In Fig. 22, in order to provide the extendability 
and the general versatility, the information, such as ssid 
and the WEP private key, for connecting to the access 
poi nt 9 1 by I EE E802. 1 1 b wireless communication , is de- 
scribed in XML format. 

[01 75] In the area between tags <acessPoint> and <J 
accessPoint>, setting information of the access point 91 
is included. In the area between tags <title> and </tit!e>, 
the name of the setting information (local-net) is indicat- 
ed. In the area between tags <802.11b> and <J 
802.11b>, setting information concerning 802.11b wire- 
less communication, that is, ssid and the WEP private 
key, are indicated. 

[0176] The ssid is indicated between tags <essid> 
and </essid>, and the WEP private key is indicated be- 
tween tags <wepkey> and </wepkey>. In the example 
shown in Fig. 22, ssid is "0000", and the WEP private 
key is "sampl". 

[01 77] In step S246, the infrared communication con- 
troller 1 1 9 sends the supplied wireless-communication 
connection information shown in Fig. 22 to the personal 
computer 2 via the infrared communication port 94 by 
infrared communication. 

[01 78] In step S226, upon receiving the wireless-com- 
munication connection information via the infrared com- 
munication port 93, the infrared communication control- 
ler 1 01 of the personal computer 2 supplies the obtained 
wireless-communication connection information to the 
CPU 31. 

[0179] In step S227, based on the wireless-commu- 
nication connection information, the CPU 31 controls 
the wireless communication unit 1 02 to perform the set- 
ting of IEEE802.11b wireless communication. That is, 
the CPU 31 controls the wireless communication unit 
102 to set the information, such as ssid and the WEP 
private key, required for making a connection request to 
the access point 91 by the wireless communication unit 
1 02, based on the information obtained from the access 
point 91. 

[0180] In the example shown in Fig. 22, the CPU 31 
identifies that the setting information of the access point 
91 is indicated in the area between tags <accessPoint> 
and </accessPoint>, and also identifies that the infor- 
mation, such as ssid and the WEP private key, is indi- 
cated in the area between tags <802.11b> and </ 
802.11 b>. The CPU 31 then extracts "0000" between 
tags <essid> and </essid> as ssid, and extracts "sampl" 
between tags <wepkey> and </wepkey> as the WEP 
private key. By using such information, the CPU 31 con- 



trols the wireless communication unit 102 to perform 
setting. 

[0181] Upon completing the setting, the CPU 31 of the 
personal computer 2 controls the wireless communica- 

5 tion unit 1 02 to send a connection request to the access 
point 91 by IEEE802.11b wireless communication. 
[0182] In step S247, the wireless communication unit 
121 of the access point 91 receives the connection re- 
quest. Then, in step S248, the wireless communication 

10 unit 121 establishes lEEE802.11bwirelesscommunica- 
tion under the control of the CPU 11 1 , and sends a mes- 
sage to the persona! computer 2 by the established wire- 
less communication. 

[0183] In step S229, the wireless communication unit 
*s 102 of the personal computer 2 obtains the message. 
Then, in step S230, the wireless communication unit 
102 establishes IEEE802.11b wireless communication 
under the control of the CPU 31 . 
[0184] When the personal computer 2 and the access 
point 91 are connected after establishing IEEE802.11b 
wireless communication, they complete the connection 
processing, and perform IEEE802.1 1b wireless commu- 
nication. 

[0185] As described above, the personal computer 2 
is able to obtain the setting information concerning the 
connection of IEEE802.11b wireless communication 
from the access point 91 by infrared communication so 
as to access and connect to the access point 91 by using 
the information. 

[0186] In IEEE802.11b wireless communication, the 
same information, such as ssid and the WEP private 
key, must be employed in two communicating parties. 
The setting of the personal computer 2 may be adjusted 
to the setting of the access point 91 , as stated above. 
Conversely, the setting of the access point 91 may be 
adjusted to the setting of the personal computer 2. 
[0187] An example of the processing when the per- 
sonal computer 2 supplies setting information to the ac- 
cess point 91 is described below with reference to the 
flowchart of Fig. 23. 

[0188] First, in step S261 , the CPU 31 of the personal 
computer 2 requests the infrared communication con- 
troller 1 01 to start preparations for infrared communica- 
tion based on an instruction from the user, as in step 
S221 of Fig. 21 . Based on this request, the infrared com- 
munication controller 101 starts preparations for infra- 
red communication using IrDA. 
[0189] Similarly, in step S281 , the infrared communi- 
cation controller 119 of the access point 91 starts prep- 
arations for infrared communication using IrDA based 
on the requestfromtheCPU 111 , as in step S241 of Fig. 
21. 

[0190] Then, both the personal computer 2 and the 
access point 91 become ready to communicate with 
each other after completing preparations. In this case, 
in step S222, the infrared communication controller 1 01 
of the personal computer 2 sends a connection request 
to the access point 91 located close to the personal com- 
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puter2 via the infrared communication port 93, as in step 
S222 of Fig. 21. 

[0191] As in steps S242 and S243 of Fig. 21 , in step 
S282, the infrared communication controller 119 of the 
access point 91 obtains the connection request via the 
infrared communication port 94, and then, in step S283, 
the infrared communication controller 119 establishes 
infrared communication by using IrDA, and sends a 
message to the personal computer 2. 
[0192] As in steps S223 and S224 of Fig. 21 , in step 
S263, the infrared communication controller 101 of the 
personal computer 2 obtains the message via the infra- 
red communication port 93, and then, in step S224, the 
infrared communication controller 1 01 establishes infra- 
red communication by using IrDA. 
[01 93] As described above, after establishing infrared 
communication, in step S265, the CPU 31 of the per- 
sonal computer 2 obtains the information, such as ssid 
and the WEP private key, stored in the storage unit 38, 
generates wireless-communication connection informa- 
tion including information concerning IEEE802.11b 
wireless communication, and supplies the generated 
wireless-communication connection information to the 
infrared communication controller 101 . 
[0194] In step S266, the infrared communication con- 
troller 101 sends the wireless-communication connec- 
tion information supplied from the CPU 31 to the access 
point 91 via the infrared communication port 93 by in- 
frared communication. 

[01 95] in step S284, upon receiving the wireless-com- 
munication connection information via the infrared com- 
munication port 94, the infrared communication control- 
ler 1 1 9 of the access point 91 supplies the obtained wire- 
less-communication connection information to the CPU 
111. 

[0196] In step S285, based on the wireless-commu- 
nication connection information, the CPU 111 controls 
the wireless communication unit 1 21 to perform the set- 
ting of IEEE802.11b wireless communication. That is, 
the CPU 111 controls the wireless communication unit 
121 to set the information, such as ssid and the WEP 
private key, required for connecting to the personal com- 
puter to perform wireless communication, based on the 
information obtained from the personal computer 2. 
[0197] Upon completing the setting of wireless com- 
munication, in step S267, the CPU 31 of the personal 
computer 2 controls the wireless communication unit 
1 02 to send a connection request to the access point 91 
by IEEE802.11b wireless communication. In this case, 
the wireless communication unit 102 sends a connec- 
tion request by using ssid and the WEP private key sup- 
plied to the access point 91 by infrared communication. 
[0198] In step S286, the wireless communication unit 
121 of the access point 91 receives the connection re- 
quest. Then, in step S287, the wireless communication 
unit 121 establishes IEEE802.1 1b wireless communica- 
tion under the control of the CPU 11 1 by using the set 
ssid and WEP private key, and sends a message to the 



personal computer 2 by the established wireless com- 
munication. 

[01 99] In step S268, the wireless communication unit 
1 02 of the personal computer 2 obtains the message. 
5 In step S269, the wireless communication unit 102 es- 
tablishes IEEE802.11b wireless communication under 
the control of the CPU 31 . 

[0200] When the personal computer 2 and the access 
point 91 are connected after establishing IEEE802.11b 
10 wireless communication, they complete the connection 
processing and perform IEEE802.1 1b wireless commu- 
nication. 

[0201] As described above, the personal computer 2 
supplies setting information concerning the connection 

15 of I EEE802. 1 1 b wireless communication to the access 
point 91 by infrared communication, and allows the ac- 
cess point 91 to perform the setting. By using the setting 
information, the personal computer 2 can access and 
connect to the access point 91 . 

20 [0202] As a network model in IEEE802.11b wireless 
communication, network connection (infrastructure 
mode) implemented by IEEE802.1 1b wireless commu- 
nication using the access point 91 has been discussed. 
However, instead of using a special communication fa- 

25 cility, such as an access point, an AdHoc mode in which 
a network is formed of only terminals may be employed. 
[0203] Fig. 24 is a schematic view illustrating the con- 
cept when the personal computer 2 connects to the PDA 
in the AdHoc mode. Elements equivalent to those in 

30 Figs. 3 and 1 9 are designated with like reference nu- 
merals, and an explanation thereof is thus omitted. 
[0204] In Fig. 24, the PDA 1 is provided with an infra- 
red communication port 131, and performs infrared 
communication with the personal computer 2 provided 

35 with the infrared communication port 93 and located in 
proximity with the PDA 1 . The PDA 1 and the personal 
computer 2 have a function for performing IEEE842.11b 
wireless communication, and they perform wireless 
communication by radio waves. 

40 [0205] Fig. 25 illustrates an example of the internal 
configuration of the PDA 1 shown in Fig. 24. Elements 
equivalent to those in Fig. 2 are indicated by like refer- 
ence numerals, and an explanation thereof is thus omit- 
ted. 

45 [0206] In Fig. 25, an infrared communication control- 
ler 1 42 is connected to the input/output interface 1 5, and 
executes various types of processing based on a control 
signal supplied from the CPU 11 or response data sent 
from the infrared communication port 131. 

so [0207] For example, the CPU 11 generates a control 
command to be sent to the personal computer 2, and 
outputs it to the infrared communication controller 142 
via the bus 14 and the input/output interface 15. The 
infrared communication controller 1 42 transmits a mod- 

55 ulation wave in accordance with the command as an in- 
frared signal via the infrared communication port 131 , 
and sends various items of data to the personal compu- 
ter 2 located in proximity with the PDA 1. 



29 



EP 1 458 137 A1 



30 



[0208] The infrared communication controller 142 al- 
so obtains data by demodulating an infrared signal sup- 
plied from the personal computer 2 via the infrared com- 
munication port 131, and supplies the data to the CPU 
11 via the input/output interface 15 and the bus 14. 
[0209] A wireless communication unit 141, which 
communicates with the personal computer 2 by using 
an IEEE802.1 1b wireless communication function, is al- 
so connected to the input/output interface 1.15. 
[0210] It is now assumed, for example, that the per- 
sonal computer 2 is to send a wireless-communication 
connection request to the PDA 1 so that they can be 
connected in the AdHoc mode, as shown in Fig. 24. In 
this case, as in the infrastructure mode described with 
reference to Fig. 18 (with reference to the flowchart of 
Fig. 21), the persona! computer 2 performs infrared 
communication with the PDA 1 located close to the per- 
sonal computer 2, obtains setting information, such as 
ssid and a WEP private key, from the PDA 1 , and sends 
a connection request to the PDA 1 by lEEE802.11b wire- 
less communication based on the setting information. 
[021 1] Fig. 26 illustrates an example of wireless-com- 
munication connection information supplied from the 
PDA 1 to the personal computer 2 by infrared commu- 
nication. In Fig. 26, in order to provide the extendability 
and the general versatility, the information for connect- 
ing to the PDA 1 by IEEE802.1 1b wireless communica- 
tion, such as ssid and the WEP private key, is described 
in XML format. 

[0212] Basically, this wireless-communication con- 
nection information is configured similarly to that shown 
in Fig. 22. However, since the setting information shown 
in Fig. 26 is for the adHoc mode, tags <localNetwork> 
and </IocalNetwork> are used instead of tags <access- 
Point> and </accessPoint>. 

[0213] Accordingly, in the example shown in Fig. 26, 
the CPU 31 of the personal computer 2 identifies that 
the setting information of a communicating device, i.e., 
the PDA 1 , is indicated in the area between the tags <lo- 
caiNetwork> and </local Networks The CPU 31 thus ex- 
tracts "0000" between tags <essid> and </essid> as the 
ssid, and extracts "samp!'' between tags <wepkey> and 
</wepkey> as the WEP private key. The CPU 31 then 
controls the wireless communication unit 1 02 to perform 
setting by using the extracted information so as to im- 
plement connection in the AdHoc mode. 
[021 4] In the AdHoc mode as well as in the infrastruc- 
ture mode, the same information, such as ssid and a 
WEP private key, must be employed in two communi- 
cating parties. The setting of the personal computer 2 
may be adjusted to the setting of the access point 91 , 
as discussed above. Conversely, the setting of the ac- 
cess point 91 may be adjusted to the setting of the per- 
sonal computer 2, in which case, the processing is sim- 
ilar to that described with reference to the flowchart of 
Fig. 23. 

[0215] In the foregoing description, the personal com- 
puter 2 makes a connection request to the PDA 1 . How- 



ever, the PDA 1 may make a connection request to the 
personal computer 2. 

[021 6] Although command data described in XML for- 
mat is sent, another format, for example, Base64, may 

5 be used to encode command data and send it. 

[0217] Moreover, communication js performed be- 
tween the PDA 1 and the personal computer 2. Howev- 
er, the present invention is not restricted to these devic- 
es, and is widely applicable to electronic devices, for ex- 

10 ample, cellular telephones, digital video cameras, and 
television receivers. 

[0218] The above-described series of processings 
can be executed by hardware or software. If software is 
used for executing the processings, programs forming 

is the software are installed via a network or a recording 
medium into a computer built into dedicated hardware 
or into a general-purpose computer which can imple- 
ment various functions by installing various programs. 
[0219] This recording medium, which records the pro- 

20 gram to be installed into a computer and to become ex- 
ecutable by the computer, may be formed of, as shown 
in Fig. 3, package media consisting of the magnetic disk 
51 (including a floppy disk), the optical disc 52 (including 
a CD-ROM (Compact Disk-Read Only Memory) and a 

25 DVD (Digital Versatile Disc)), the magneto-optical disk 
53 (including MD (Mini-Disc) (registered trade name)), 
or the semiconductor memory 54. Alternatively, the re- 
cording medium may be formed of the ROM 32 or the 
storage unit 38 in which the program is temporarily or 

30 permanently stored. The program is recorded in a re- 
cording medium by using a cable or wireless communi- 
cation medium, such as a network, for example, a public 
line network, a local area network, or the Internet, or dig- 
ital satellite broadcasting, via an interface, such as a 

35 router or a modem, if necessary. 

[0220] In this specification, the steps of the programs 
stored in the recording medium may include processing 
executed in a time-series manner according to the order 
included therein, and may also include processing exe- 

40 cuted concurrently or individually. 

Industrial Applicability 

[0221] According to the first invention, various types 
^5 of control can be automatically performed without the 
need to perform a specific operation on a communicat- 
ing device. 

[0222] According to the first invention, without directly 
operating a communicating device in which wireless 
50 communication is not established, the communicating 
device can be controlled by sending predetermined 
command data via an electromagnetic wave. 
[0223] According to the second invention, various 
types of control can be automatically performed without 
55 the need to perform a specific operation on a communi- 
cating device. 

[0224] According to the second invention, without di- 
rectly operating a communicating device in which wire- 
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less communication is not established, the communicat- 
ing device can be controlled by sending and receiving 
a memory card in which predetermined command data 
is stored. 

[0225] According to the third invention, without direct- 
ly operating a communicating device in which wireless 
communication is not established, setting information of 
the communicating device can be easily obtained, and 
setting required for network connection can be per- 
formed. 

[0226] According to the fourth invention, without di- 
rectly operating a communicating device in which wire- 
less communication is not established, setting required 
for network connection to the communication device can 
be easily performed. 



Claims 

1 . A communication apparatus for performing wireless 
communication with a different communication ap- 
paratus located in proximity with said communica- 
tion apparatus via an electromagnetic wave, com- 
prising: 

detection means for detecting the presence of 
an information recording medium in which in- 
formation including at least identification infor- 
mation of said different communication appara- 
tus is recorded; and 

sending means for sending predetermined 
command data to the information recording me- 
dium detected by said detection means via the 
electromagnetic wave. 

2. A communication apparatus according to claim 1 , 
wherein the predetermined command data is com- 
mand data for controlling a predetermined function 
of said different communication apparatus or com- 
mand data for obtaining the state of the predeter- 
mined function. 

3. A communication apparatus according to claim 1 , 
further comprising receiving means for receiving re- 
sponse data sent from the information recording 
medium in response to the predetermined com- 
mand data. 

4. A communication apparatus according to claim 3, 
wherein the response data includes information 
concerning the state of a predetermined function of 
said different communication apparatus. 

5. A communication apparatus according to claim 1 , 
wherein the predetermined command data is data 
described in XML format. 

6. A communication apparatus according to claim 1 , 



further comprising wireless communication means 
for performing wireless communication with said 
different communication apparatus according to a 
predetermined wireless communication standard, 
5 which is different from the electromagnetic wave. 

7. A "communication apparatus according to claim 1, 
wherein the information recording medium is an IC 
card. 

10 

8. A communication method for use in a communica- 
tion apparatus for performing wireless communica- 
tion with a different communication apparatus locat- 
ed in proximity with said communication apparatus 

15 via an electromagnetic wave, comprising: 

a detection step of detecting the presence of an 
information recording medium in which infor- 
mation including at least identification informa- 
tion of said different communication apparatus 
is recorded; and 

a sending step of sending predetermined com- 
mand data to the information recording medium 
detected by processing of said detection step 
via the electromagnetic wave. 

9. A recording medium in which a computer-readable 
program for controlling a communication apparatus 
which performs wireless communication with a dif- 
ferent communication apparatus located in proxim- 
ity with said communication apparatus via an elec- 
tromagnetic wave is recorded, said program com- 
prising: 

a detection step of detecting the presence of an 
information recording medium in which infor- 
mation including at least identification informa- 
tion of said different communication apparatus 
is recorded; and 

a sending step of sending predetermined com- 
mand data to the information recording medium 
detected by processing of said detection step 
via the electromagnetic wave. 

10. A program allowing a computer for controlling a 
communication apparatus which performs wireless 
communication with a different communication ap- 
paratus located in close proximity with said commu- 
nication apparatus via an electromagnetic wave, to 
execute: 

a detection step of detecting the presence of an 
information recording medium in which infor- 
mation including at least identification informa- 
tion of said different communication apparatus 
is recorded; and 

a sending step of sending predetermined com- 
mand data to the information recording medium 
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detected by processing of said detection step 
via the electromagnetic wave. 

1 1 . A communication apparatus for performing wireless 
communication with a different communication ap- 
paratus according to a predetermined wireless 
communication standard, comprising: 

first obtaining means for obtaining a storage 
medium in which information including at least 
identification information of said different com- 
munication apparatus is stored from said differ- 
ent communication apparatus; 
reading means for reading the information 
stored in the storage medium obtained by said 
first obtaining means; 

writing means for writing predetermined com- 
mand data into the storage medium obtained 
by said first obtaining means; and 
moving means for moving the storage medium 
in which the predetermined command data is 
written by said writing means to said different 
communication apparatus. 

12. A communication apparatus according to claim 11 , 
wherein the predetermined command data is com- 
mand data for controlling a predetermined function 
of said different communication apparatus or com- 
mand data for obtaining the state of the predeter- 
mined function. 

13. A communication apparatus according to claim 11 , 
further comprising second obtaining means for ob- 
taining the storage medium in which information 
concerning the state of a predetermined function of 
said different communication apparatus is stored, 
wherein said reading means reads the information 
concerning the state of the predetermined function 
stored In the storage medium obtained by said sec- 
ond obtaining means. 

14. A communication apparatus according to claim 11 , 
wherein the predetermined command data is data 
described in XML format. 

15. A communication apparatus according to claim 11 , 
wherein the storage medium is a memory card. 

16. A communication method for use in a communica- 
tion apparatus for performing wireless communica- 
tion with a different communication apparatus ac- 
cording to a predetermined wireless communication 
standard, comprising: 

a reading step of obtaining a storage medium 
in which information including at least identifi- 
cation information of said different communica- 
tion apparatus is stored from said different com- 



munication apparatus, and reading the infor- 
mation stored in the storage medium; 
a writing step of writing predetermined com- 
mand data into the storage medium; and 
5 a moving step of moving the storage medium 

in which the predetermined command data is 
written by processingof said writing step to said 
different communication apparatus. 

10 17. A recording medium in which a computer-readable 
program for controlling a communication apparatus 
which performs wireless communication with a dif- 
ferent communication apparatus according to a pre- 
determined wireless communication standard is re- 

15 corded, said program comprising: 

a reading step of obtaining a storage medium 
in which information including at least identifi- 
cation information of said differentcommunica- 

20 tion apparatus isstoredfrom said differentcom- 

munication apparatus, and reading the infor- 
mation stored in the storage medium; 
a writing step of writing predetermined com- 
mand data into the storage medium; and 

25 a moving step of moving the storage medium 

in which the predetermined command data is 
written by processing of said writing step to said 
different communication apparatus. 

30 18. A program allowing a computer for controlling a 
communication apparatus which performs wireless 
communication with a different communication ap- 
paratus according to a predetermined wireless 
communication standard to execute: 

35 

a reading step of obtaining a storage medium 
in which information including at least identifi- 
cation information of said different communica- 
tion apparatus is stored from said different com- 

40 munication apparatus, and reading the infor- 

mation stored in the storage medium; 
a writing step of writing predetermined com- 
mand data into the storage medium; and 
a moving step of moving the storage medium 

45 in which the predetermined command data is 

written by processing of said writing step to said 
different communication apparatus. 

19. A communication apparatus for performing wireless 
50 communication with a different communication ap- 
paratus according to a predetermined wireless 
communication standard, comprising: 

first wireless communication means for per- 
55 forming first wireless communication with said 

different communication apparatus via radio 
wave; 

second wireless communication means for per- 
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forming second wireless communication via an 
infrared with said different communication ap- 
paratus located in proximity with said commu- 
nication apparatus; 

obtaining means for obtaining setting informa- 5 
tion of said different communication apparatus 

from said different communication^apparatus 

by the second wireless communication per- 23. 
formed by said second wireless communication 
means; 

setting means for performing setting concern- 
ing network connection based on the setting in- 
formation obtained by said obtaining means; 
and 

connection means for connecting to a network 
including said different communication appara- 
tus by the first wireless communication per- 
formed by said first wireless communication 
means by using the setting information set by 
said setting means. 

20. A communication apparatus according to claim 1 9, 
wherein the setting information includes identifica- 
tion information of the network and information con- 
cerning a predetermined private key used for en- 25 
crypting content to be used in the first wireless com- 
munication. 

21 . A communication apparatus according to claim 1 9, 
wherein the setting information is data described in 30 
XML format. 

22. A communication method for use in a communica- 
tion apparatus for performing wireless communica- 
tion with a different communication apparatus ac- 35 
cording to a predetermined wireless communication 
standard, comprising: 

a first wireless communication control step of 
controlling first wireless communication with 40 
said different communication apparatus via ra- 
dio wave; 24. 
a second wireless communication control step 
of controlling second wireless communication 
via an infrared with said different communica- 45 
tion apparatus located in proximity with said 
communication apparatus; 
an obtaining control step of controlling the ob- 
taining of setting information of said different 
communication apparatus from said different so 
communication apparatus by the second wire- 
less communication controlled by processing of 
said second wireless communication control 
step; 

a setting step of performing setting concerning 55 
network connection based on the setting infor- 
mation obtained by control processing of said 
obtaining control step; and 



a connection step of connecting to a network 
including said different communication appara- 
tus by the first wireless communication control- 
led by processing of said first wireless commu- 
nication control step by using the setting infor- 
mation set by processing of said setting step. 

A recording medium in which a computer-readable 
program for a communication apparatus which per- 
forms wireless communication with a different com- 
munication apparatus according to a predeter- 
mined wireless communication standard is record- 
ed, said program comprising: 

a first wireless communication control step of 
controlling first wireless communication with 
said different communication apparatus via ra- 
dio wave; 

a second wireless communication control step 
of controlling second wireless communication 
via an infrared with said different communica- 
tion apparatus located in proximity with said 
communication apparatus; 
an obtaining control step of controlling the ob- 
taining of setting information of said different 
communication apparatus from said different 
communication apparatus by the second wire- 
less communication controlled by processing of 
said second wireless communication control 
step; 

a setting step of performing setting concerning 
network connection based on the setting infor- 
mation obtained by control processing of said 
obtaining control step; and 
a connection step of connecting to a network 
including said different communication appara- 
tus by the first wireless communication control- 
led by processing of said first wireless commu- 
nication control step by using the setting infor- 
mation set by processing of said setting step. 

A program executable by a computer for control ling 
a communication apparatus which performs wire- 
less communication with a different communication 
apparatus according to a predetermined wireless 
communication standard, comprising: 

a first wireless communication control step of 
controlling first wireless communication with 
said different communication apparatus via ra- 
dio wave; 

a second wireless communication control step 
of controlling second wireless communication 
via an infrared with said different communica- 
tion apparatus located in proximity with said 
communication apparatus; 
an obtaining control step of controlling the ob- 
taining of setting information of said different 
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communication apparatus from said different 
communication apparatus by the second wire- 
less communication controlled by processing of 
said second wireless communication control 
step; 5 
a setting step of performing setting concerning 
network connection based on the setting-infor- 
mation obtained by control processing of said 
obtaining control step; and 
a connection step of connecting to a network 
including said different communication appara- 
tus by the first wireless communication control- 
led by processing of said first wireless commu- 
nication control step by using the setting infor- 
mation set by processing of said setting step. 

25. A communication apparatus for performing wireless 
communication with a different communication ap- 
paratus according to a predetermined wireless 
communication standard, comprising: 

first wireless communication means for per- 
forming first wireless communication with said 
different communication apparatus via radio 
wave; 

second wireless communication means for per- 
forming second wireless communication via an 
infrared with said different communication ap- 
paratus located in proximity with said commu- 
nication apparatus; 

supply means for supplying setting information 
to said different communication apparatus by 
the second wireless communication performed 
by said second wireless communication 
means; 

setting instruction means for allowing said dif- 
ferent communication apparatus to perform 
setting concerning network connection based 
on the setting information supplied by said sup- 
ply means; and 

connection means for connecting to a network 
including said different communication appara- 
tus by the first wireless communication per- 
formed by said first wireless communication 
means by using the setting information set by 
said setting instruction means. 

26. A communication apparatus according to claim 25, 
wherein the setting information includes identifica- 
tion information of the network and information con- 
cerning a predetermined private key used for en- 
crypting content to be used in the first wireless com- 
munication. 

27. A communication apparatus according to claim 25, 
wherein the setting information is data described in 
XML format. 



28. A communication method for use in a communica- 
tion apparatus for performing wireless communica- 
tion with a different communication apparatus ac- 
cording to a predetermined wireless communication 
standard, comprising: 

a first wireless communication control step of 
controlling first wireless communication with 
said different communication apparatus via ra- 
dio wave; 

a second wireless communication control step 
of controlling second wireless communication 
via an infrared with said different communica- 
tion apparatus located in proximity with said 
communication apparatus; 
a supply control step of controlling the supply 
of setting information to said different commu- 
nication apparatus by the second wireless com- 
munication controlled by processing of said 
second wireless communication control step; 
a setting instruction step of allowing said differ- 
ent communication apparatus to perform set- 
ting concerning network connection based on 
the setting information supplied by control 
processing of said supply control step; and 
a connection step of connecting to a network 
including said different communication appara- 
tus by the first wireless communication control- 
led by processing of said first wireless commu- 
nication control step by using the setting infor- 
mation set by processing of said setting instruc- 
tion step. 

29. A recording medium in which a computer-readable 
program for a communication apparatus which per- 
forms wireless communication with a different com- 
munication apparatus according to a predeter- 
mined wireless communication standard is record- 
ed, said program comprising: 

a first wireless communication control step of 
controlling first wireless communication with 
said different communication apparatus via ra- 
dio wave; 

a second wireless communication control step 
of controlling second wireless communication 
via an infrared with said different communica- 
tion apparatus located in proximity with said 
communication apparatus; 
a supply control step of controlling the supply 
of setting information to said different commu- 
nication apparatus by the second wireless com- 
munication controlled by processing of said 
second wireless communication control step; 
a setting instruction step of allowing said differ- 
ent communication apparatus to perform set- 
ting concerning network connection based on 
the setting information supplied by control 
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processing of said supply control step; and 
a connection step of connecting to a network 
including said different communication appara- 
tus by the first wireless communication control- 
led by processing of said first wireless commu- 5 
nication control step by using the setting infor- 
mation setby processing of said setting instruc- 
tion step. 

30. A program executable by a computer for controlling 10 
a communication apparatus which performs wire- 
less communication with a different communication 
apparatus according to a predetermined wireless 
communication standard, comprising: 

75 

a first wireless communication control step of 
controlling first wireless communication with 
said different communication apparatus via ra- 
dio wave; 

a second wireless communication control step 20 
of controlling second wireless communication 
via an infrared with said different communica- 
tion apparatus located in proximity with said 
communication apparatus; 

a supply control step of controlling the supply 25 
of setting information to said different commu- 
nication apparatus by the second wireless com- 
munication controlled by processing of said 
second wireless communication control step; 
a setting instruction step of allowing said differ- 30 
ent communication apparatus to perform set- 
ting concerning network connection based on 
the setting information supplied by control 
processing of said supply control step; and 
a connection step of connecting to a network 35 
including said different communication appara- 
tus by the first wireless communication control- 
led by processing of said first wireless commu- 
nication control step by using the setting infor- 
mation set by processing of said setting instruc- 40 
tion step. 
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FIG. 5A 



command: 

< setlnterfaceState > 

< interfaceName> bluetooth </interfaceName> 

< interfaceState > on </interfaceState > 
</setlnterfaceState> 



FIG. 5B 



response: 

<setlnterfaceStateR«sponse/> 
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FIG. 8A 



command: 

< setPowerState > 

< powerState > on < /powerState > 
</setPowerState> 



FIG. 8B 



response: 

< setPowerStateResponse/ > 



FIG. 9A 



command: 

< sets erviceState > 

<serviceName> infra </serviceName> 
< serviceState > on </serviceState > 

</setServiceState > 



FIG. 9B 



response: 

<setServiceStateResponse/> 
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FIG. 11A 

command: 

<getlnterfaceState> 

<interfaceName>bluetooth</interfaceName> 
</getlnterfaceName> 



FIG. 11B 



response: 

< getl nterfaceStateResponse/> 

<interfaceName>bluetooth</interfaceName> 
< interfaceState > on < /interfaceState > 
</getlnterfaceStateResponse> 



FIG. 12A 



command: 
<getPowerState/> 



FIG. 12B 



response: 

<getPowerStateResponse/> 

< powerState > on < /powerState > 
< /setPowerStateResponse > 
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FIG. 13A 



command: 

< g etS er v iceState > 

<serviceName>infra</serviceName>_ 
</getServiceName> 



* 



FIG. 13B 



response: 

<getServiceStateResponse/> 

<serviceName> infra </serviceName> 
< serviceState > on < /serviceState > 

</getServiceStateResponse> 
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FIG. 22 



<accessPoint> 

<title>local-net</title> 
<802.11b> 

<essid>O000</essid> 
<wepkey>sampl</wepkey> 
</802.11b> 
</accessPoint> 
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FIG. 26 



<loca!Network> 

<title>local-net</title> 
<802.11b> 

<essid>0000</essid> 
<wepkey>sampl</wepkey> 
</802.11b> 
</localNetwork> 
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